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Method for producing a piston for an internal combustion engine 

The invention relates to a method for producing a piston for an 
internal combustion engine, in accordance with the preamble of 
the claim. 

From the patent DD 142 372, it is known to produce a piston that 
consists of aluminum, in that an aluminum base body and 
furthermore a ring element made of aluminum, for reinforcing the 
piston edge region, are produced in a casting method. In this 
connection, a recess for a cooling channel is worked into the 
ring element. Subsequent to this, a steel ring is welded onto 
the base body, after which the ring element is welded onto the 
base body provided with the steel ring. In a last work step, a 
piston ring groove for a compression ring is formed in the steel 
ring. The complexity of the production method is a disadvantage 
here . 

It is the task of the invention to avoid this disadvantage of the 
state of the art. This task is accomplished with the 
characteristics contained in the characterizing part of the 
claim. 
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A significant simplification of the method for producing an 
aluminum piston results from the fact that the ring element is 
produced using the composite casting method, whereby a ring 
insert having a formed-on cooling channel is cast into the ring 
element . 

An exemplary embodiment of the invention will be described in the 
following, using the drawings. These show 

Fig. 1 a piston for an internal combustion engine, having an 
aluminum ring element according to the invention, in a 
sectional diagram that consists of two halves, and 
shows two longitudinal sections of the piston, offset 
by 90°, and 

Fig. 2 an enlarged representation of the section through the 
edge region of the piston crown with the ring element. 

Fig. 1 shows a piston 1 for an internal combustion engine, in a 
sectional diagram that consists of two halves, of which the left 
half shows a section of the piston 1 along a longitudinal axis 2 
of a pin bore 3, and the right half shows a section through the 
piston 1 offset by 90° relative to the former. 

The piston 1 consists of an essentially cylindrical base body 4, 
the one face surface of which forms the piston crown 5. In the 
present exemplary embodiment, a recess 22 that is rectangular in 
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cross-section has been formed into the radially outer region of 
the piston crown 5, and a ring element 6 is fitted into it. A 
combustion chamber 7 is disposed in the central region of the 
piston crown 5. Furthermore, the base body 4 has pin bosses 8 
for the pin bores 3, and skirt elements 9 that connect the pin 
bosses 8 with one another, on its underside that faces away from 
the piston crown 5. The ring element 6 has a ring insert 10 
having a ring groove 11 for a compression ring, not shown in the 
figure . 

The free shanks 13, 14 of an essentially toroid-shaped cooling 
channel 15 that is C-shaped in cross-section and radially open to 
the outside, which is made from sheet steel, are welded onto the 
radially inner cylindrical surface 12 of the ring insert 10 that 
consists of NiResist. Cooling oil can be passed into the cooling 
channel 15 and then out again by way of inflow and outflow 
openings between the cooling channel 15 and the piston inside 19, 
which openings are not shown in the figure. 

Furthermore, a further ring groove 16 is formed into the ring 
element 6, following the ring insert 10 in the direction of the 
skirt elements 9. An oil ring groove 17 is disposed close to the 
ring element 6, in the mantle surface 18 of the base body 4. 
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Both the base body 4 and the ring element 6 consist of aluminum, 
whereby the base body 4 is given the desired shape by means of 
forging, whereas the ring element 6 is produced by means of a 
casting method. In this connection, the ring insert 10 provided 
with the cooling channel 15 is cast into the ring element 6, 
using the composite casting method. In a further work step, the 
base body 4 and the ring element 6 are welded to one another, 
whereby preferably, the electron beam welding method is used. In 
this connection, a weld seam 20 that lies in the radial 
direction, and a weld seam 21 that is disposed in the axial 
direction are obtained according to the present exemplary 
embodiment. In a last work step, the piston 1 is given its final 
shape by means of a cutting production method, such as lathing, 
for example. 

The enlarged sectional diagram of the edge region of the piston 
crown 5 shown in Fig. 2 shows the ring element 6, which consists 
of aluminum, with the cooled ring insert 10 cast into it, which 
has the ring groove 11 for a sealing ring on its radial outside, 
and the cooling channel 15 on its radial inside. The ring groove 
16 that is situated in the ring element 6, and the oil ring 
groove 17 formed into the base body 4, can also be seen well. 

According to other exemplary embodiments of the invention, shown 
as examples in Fig. 3, the recess 22 can be formed in such a 



WO 2005/046929 PCT/DE2004/002416 

5 

manner that the circumferential weld seam 21 is inclined towards 
the longitudinal piston axis, and narrows conically towards the 
piston crown 5, and that the weld seam 2 0 has a direction that 
deviates from the radial axis direction, for example towards the 
pin bore 3 . 
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Reference Symbol List 



1 piston 

2 longitudinal axis 

3 pin bore 

4 base body 

5 piston crown 

6 ring element 

7 combustion chamber 

8 pin boss 

9 skirt element 

10 ring insert 

11 ring groove 

12 surface of the ring insert 10 

13 shank 

14 shank 

15 cooling channel 

16 ring groove 

17 oil ring groove 

18 mantle surface 

19 piston inside 

20 weld seam 

21 weld seam 

22 recess 
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